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APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE centificate is to {Je_issu:rd (7 U.S.C.2 52211. Infarmation is held confidential
{Instructions and information collection burden statement on reversel umtil eertificate is issued (7 U.5.C. 6l.

1. NAME OF APPLICANTIS} [as it is to appear on the Certificate) . 2. TEMPORARY DESIGNATION OR 3. VARIETY NAME
' : o - EXPERIMENTAL NUMBER- : .
Paragon Seed, Inc. EF 5117 Lighthouse
4. ADDRESS (Street and No., or R.F.D. Ne., City, State, and ZIP Code, and Country} . B. TELEPHONE ({inchide area code} OR O A 0
[ -.w.\mx-.-» v.v'w\} AT “33‘&?»‘%‘%&

507 Abbott Street - _ 831-753-2100

Salinas, California 93501
8. FAX finclude ares codel

831-753-14790

7. GENUS AND SPECIES NAME 8. FAMILY NAME (Botanicall
Lactuca sativa L. Compositae
8. CROP KIND NAME {Common namel
Lettuce Iceberg/Crisphead
10. IF THE APPLICANT NAMED IS NOT A "PERSON", GIVE -FORM OF ORGANIZATION fcorporation, partnership, istion, otc.) (C: namel
Corpeoration
11. IFINCORPORATED, GIVE STATE OF INCORPORATION i 12, DATE OF iINCORPORATION ] j |
CALTFORNIA March 07, 1994
13, _NME AND ADDR_ESS OF N_’PU.C_ANT REPRESENTATIVEIS), IF ANY, TO SERVE IN THIS APPLICATION AND HECEI.VE ALL PAPERS . 14 TELEPHON£ finclude arsa code)
Victor Heintzherger T 831-753-2100

P.0. Box 1906

i i i 16. FAX faclud ode)
Salinas, California 93902 ncludo arex code,

831-753-1470

. 18, CHECK APPROPRIATE BOX FOR EACH ATTACHMENT SUBMITTED iFotiow instrictions on rcveru!
i IQ Exhibit A, Origin and Breedlnq History of the Varisty
| {3 Exhibit B. Statement of Distinctness
. [ Extibit C.  Objective Description of the Variety
d, lﬂ Exhibit D. Additional Description of the Variety
e m Exh i E. Stltcment of ths Bnn of the Appt'cmts Ownership .
o ‘f. m Voudm Slmph ;z,sbo viablo untroated seeds or, for tubs propagated vmn'ea vanrmd‘on that dssue cultins witl b d’epamdandm!nmfacd aq p..n‘;ﬁc repostiey]
¢ m Fling snd Examiaation Foa {$2,460), made paysbls to "Treasurer of the United States® (Mail to PVPO) < ; R A
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17 DOES THE APPLICANT SPECIFY THAT SEED OF THIS VARIETY BE SOLD BY VARIEIY NAME ONLY, AS A CLASS OF CERTIHED SEED? (Ses Sav.:u'on 83hl of the Plant Vaﬁel}r HorccﬁonActJ?

< U1 YES 8 yos" mw«l:oms 18nd 19 below) o ﬁuo #f *no," g0 !oirem 204
35, DOES THE APPLICANT SPECIEY THAT SEED OF THIS VARIETY BE UMITED AS T0 NUMBER OF |19, IF "YES" TO TEM 18, WHICH CLASSES OF PRODUCTION BEYOND BREEDER SEED?
Gwa&azao: T Owno-~ ' R (3 FouNpATION" [ REGISTERED- Rin cea'nnzo o
20.. HAS THE VARIETY OR A HYBRID PRODUGED FROM THE VARIETY BEEN RELEASED, ussu, OFFERED FOR SALE, OR MARKETED IN THE U.S. 'Of OTHER COUNTRIES? ..
m YES O “yos,” giva names of counirics and dates} o ) s
Callfornla U.S.A. Date of first dale March 20 1998

21. The spplicant{s] declare that s visble semple of basic seed of the variety will-be furnished with -ppl:catlon and will be replenished upon request in sccerdance with nuch requuuom as may be
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Lighthouse Breeding History

The objective of this crossing project was to develop a vanguard type crisphead lettuce
cultivar which would produce large, compact heads under warm, long day growing
conditions, and be free from tipburn and internal rib discoloration.

Selection criteria included but was not limited to :

1. large, compact head size as compared to vanguard type field
plantings,
Low core height, bolt tolerance as compared to field plantings,
free of physiological disorders; tipburn, rib discoloration,
determinate heading and uniformity of type, and
vanguard class

Al

Fcell

Exeel was selected as the mother plant for its large head size, sure heading character and
exceptional bolt tolerance. Seed color of Excel is tan. Fallgi‘een was selected as the
pollen parent for vanguard leaf type, bolt tolerance and tipburn resistance. Seed color of
Fallgreen is black.

Lighthouse originated from a hand pollinated cross between the crisphead lettuce
varieties Excel and Fallgreen. The cross was made near Corcoran, California in July of
1994 using the technique outlined by Ryder and Johnson in “Mist Depollination of
Lettuce Flowers™, published in HortScience, Vol. 9(6), 1974.

Original selections were made using the single seed descent method of breeding, Fl
seed was removed from the maternal plant (designation EF5) in August, 1994, and was
transferred to Salinas, California for planting in the greenhouse. F, seed was germinated
in petrie dishes, and twenty F1 seedlings were transferred to one gallon pots filled with
standard potting soil for reproduction in the greenhouse. The Fy seedlings carried the
cross designation “EF5-1, EF5-2, EF5-3.. EF5-20”. Nine F2 plants were harvested in
early April of 1995. Fy seed was again germinated in petrie dishes to overcome
dormancy, and seedlings from each “EF5” line were transferred to Corcoran, California
in May of 1995 for reproduction. Each plant was observed in the seed production field
for leaf type segregation, early bolt tolerance, tipburn, rib discoloration, and style of
heading. |
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Lighthouse Breeding History

Only plants with sirong heading characteristics, vanguard leaf type, slow seed stem
elongation, and freedom from tipburn and rib discoloration were allowed to produce
seed. In early September of 1995, seed was harvested from Fy lines and designated as

follows :
breeding line : selections seed color
EF-5-1 1-19 segregating
EF-5-2 1-8 segregating
EF-5-4 1-5 segregating
EF-5-5 1-5,50 segregating
EF-5-6 -3 segregating
EF-5-9 1-6 segregating
EF-5-10 1,2 segregating
EF-5-11 1-7 segregating

Concurrent to the production of seed near Corcoran, California, the EFS lines were
planted for observation in a fall field trial near Huron, California. This trial was planted
“in a commercial lettuce field on August 12, 1995. EFS5 lines were evaluated for leaf
type, heading ability, bolt tolerance, cap leaf protection ever the head, and overall quality
of the heads. EF-5-11 showed promise in this trial planting.

Fifty six of the F 3 selections from the eight families were planted for evaluation in
Yuma, Arizona in the following trials :

Ranch Area germ date  observation  Field seed
Ott 213 Yuma, Arizona 09-29-95 12-14-95 Winter King
Gila 622 Yuma, Arizona 11-16-95 03-01-96 Gabilan

The EF5-11 selections scored well in both trials, exhibiting large, round head size, large
frame size when compared to industry standards, with slow bolting character and
freedom from tipburn and rib discoloration.
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Lighthouse Breeding History

Selections with extended cores, clongated heads, heads with poor head protection or
with the Great Lakes “frilted” type leaf were climinated in this trial.

In April of 1996, the following breeding lines were selected for seed increase near

Corcoran, California :
_line
EF-5-1-5
EF-5-1-12
FF-5-1-17
EF-5-2-7
EF-5-4-3
EF-3-5-50
EF-5-9-5
EE-5-11-6
EF-5-11-7

Concurrent with the production in the San Joaquin Valley during the summer of 1996,
breeder trials were planted and evaluated in the Salinas Valley as follows :

Ranch Area germ date  observation Ficld seed
Tannehill King City, Ca. 05-20-98 (7-29-96 Gabilan
Hook Greenfield, Ca. 05-30-96  08-09-96  Gabilan
Ragus 206 King City, Ca. 06-04-96 08-17-96 Gabilan
Marsella Gilroy, Ca. 06-13-96 08-12-96 . Raider

Cherry Orchard  San Ardo, Ca. (7-09-96 09-10-96 Gabilan

The EF-5-11 selections continued to show promise at this stage, head size was as large or
larger than field varieties, bolt tolerance was very good, and defects were noted to be
equal to or less than noted in check varieties. When compared to Raider, Lighthouse was
consistently larger in head size with better head conformation. Lighthouse also appeared
to have better bolt tolerance than the test varieties Raider, Montemar, Fallgreen, more
similar to the field plantings of the variety Gabilan. The leaf color of the EF-5-11-7 line
is intermediate between Fallgreen and Excel.

)
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EXHIBIT A

LIGHTHOUSE BREEDING HISTORY

Lighthouse exhibits a high level of heading under conditions which are warmer than
normal, whereas, Fallgreen and Gilaben plants tend to show irregular folding and non
heading characteristics. Based on the 1996 observations of trials in the Southern Salinas
Valley, seed was selectively harvested in September of 1996 from the seed field near
Corcoran, California as follows:

Line Selections Seed Color
EF-5-11-7 1105 & Mass white (silver)

At this time 1t appeared that the EF-5-11-7 line had commercial potential, and expanded
trials for Yuma were planned to determine what areas and time slots the variety would be
best adapted. The Paragon breeding line AW-84, which later became Beacon, was
chosen as the primary line for commercial testing, with EF-5-11-7 secondary.

In the fall of 1996, extensive trials were conducted in Yuma, Arizona where breeding
lines were again evaluated for uniformity to type, uniformity of heading, bolt tolerance,
and commercial desirability. Results were positive and showed that EF-5-11-7 was
unique in character, distinguishable from all other varieties currently under production,
and offered commercial growers a high quality product. Trials again confirmed that EF-
5-11-7 selections were very uniform for horticultural type, and produced the largest head
size in numerous field trials.

In April of 1997, Paragon commenced production of its 1997 seed crop near Corcoran,
California. In addition to the reproduction of advanced EF-5-1 I-( ) breeding lines, the
first crop of EF-5-11-7 was seeded. Stock seed for this crop was made up of a composite
of the superior lines identified in Yuma, Arizona trials as EF-5-1 1-7<4,5,Bal).

In June of 1997, the commercial seed crop of Lighthouse was rogued and was stable and
uniform without variants. '
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In the summer of 1997, 1996 individual plant selections of the superior lines identified
in Yuma, Arizona were evaluated in the southern Salinas Valley of California, as listed:

Ranch Area germ date  observation Field seed
Tannehill King City, Ca. 04-21-97 06-30-97 Gabilan
Hospital Gilroy, Ca. 05-15-97 07-18-97 Maverick
Hansen Gilroy, Ca. 05-19-97 07-21-97 Maverick
Ragus King City, Ca. 05-22-97 07-24-97 Gabilan
Rio King City, Ca. 05-23-97 07-26-97 Fallgreen
Lower Zabala Greenfield, Ca. (5-23-97 07-27-97 Diamond
Young Ranch Gilroy, Ca. 05-28-97 07-28-97 Maverick
Rio King City, Ca. 06-10-97 08-14-97 Fallgreen
Ragus King City, Ca. 06-20-97 08-28-97 Gabilan
Goshen Gilroy, Ca. 06-24-97 09-02-97 Maverick 11
Willoughby San Juan Bautista  06-27-97 08-29-97 Montemar
Tannehill King City, Ca. 07-03-97 09-10-97 Gabilan
Tannehill King City, Ca. 07-09-97 09-15-97 Gabilan

On April 02, 1997, Paragon Seed, Inc. received a response letter from the United States
Department of Agriculture regarding the availability of the name Lighthouse for the
breeding line EF-5-11-7.

The name Lighthouse was cleared by the U.S.D.A. on April 02, 1997.

Based on exceptional results of extensive testing and trials of the experimental line
EF-5-11-7, the name Lighthouse was introduced for the 1997 produced seed.

The first seed of the variety was sold on March 20, 1998. Numerous trials were
conducted in the Salinas Valley and the San Joaquin Valleys of Califorma during the
summer and fall of 1998 to develop commercial plant/harvest dates for growers.



EXHIBIT A

LIGHTHOUSE BREEDING HISTORY

Selection work continued throughout 1998 to establish the EF-5-11-7-4 line for stock
seed. This line was reproduced in the 1998 seed production field near Corcoran,

Californza, and growouts were conducted in Yuma, Arizona in late November of 1998. .

Lighthouse has been reproduced and judged to be stable and uniform without variants.

for the post Theee opnersfions .
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EXHIBIT B

Lettuce LIGHTHOUSE NOVELTY STATEMENT

Lighthouse is a crisphead type lettuce best adapted for production in the Western United
States, Lighthouse is best described as a large framed, large headed vanguard type
iceberg lettuce adapted for production where Raider, Fallgreen, Empire, and Excel have
been previously planted. This would be for summer harvest in the Southern Salinas
Valley of California, early fall harvest in the San Joaquin Valley of California, and late
fall harvest in the Imperial Valley of California and Yuma, Arizona.

Lighthouse is most similar to the varieties Beacon and Fallgreen.

Lighthouse is most similar to the variety Fallgreen; however, the seed color of
Lighthouse is white (silver) whereas, the seed color of Fallgreen is black.

In trials conducted in 1997 and 1998, Lighthouse consistently produced heads with
greater solidity, circumference, and weight than Fallgreen. Core height of Lighthouse is
higher than Fallgreen. (See statistical comparisons Exhibit C).

Leaf color of Lighthouse is 141B whereas Fallgreen is 143B based on comparisons made
at different locations in two different growing areas using the Royal Horticultural Colour
Charts. Leaf color comparisons were made in Huron, California in October 2003,
Yuma, Arizona in December, 2003 and November, 2004 which support this claim.

Lighthouse is similar to Beacon; however, leaf color of Lighthouse is 141B versus
Beacon which is 139A. The leaf surface of Lighthouse is moderately savoyed, whereas,
the leaf surface of Beacon is smooth. (See Exhibit D photographs)

Lighthouse produces heads which are round in shape, whereas, heads of Beacon tend to
be slightly elongated in the vertical axis. Maturity of Lighthouse and Beacon are similar
as determined by solidity measurements. Head size of Lighthouse is larger than Beacon,
with a larger circumference. Core height of Lighthouse is higher than the core height of
Beacon. (See statistical measurements). The leaf margin of Lighthouse is entire and
rounded, most similar to Vanguard. The leaf margin of Beacon is best described as

shallowly dentate.

Lighthouse is adapted to a slightly later harvest period than Beacon in the San Joaquin
Valley and Imperial Valley of California and Yuma, Arizona. (See Exhibit D for
suggested planting dates/harvest dates).
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EXHIBIT B

LIGHTHOUSE NOVELTY STATEMENT

Lighthouse is similar to the variety Gabilan; however, Lighthouse is one to two days
earlier maturing than Gabilan. Head size of the two varieties is similar, however, head
weight of Lighthouse is heavier, and core height is lower than Gabilan. (See statistical
comparisons in Exhibit C).

Lighthouse is adapted for fall harvest in the San Joaquin Valley of California from
approximately October 20 to November 5. Gabilan is not adapted to fall harvest in the
San Joaquin Valley of California.

The variety Gabilan is very susceptible to leaf tissue damage associated with chemicals
used to defoliate cotton plants, leaving whitish spots on wrapper and cap leaves.
Lighthouse may show occasional spotting as does most varieties harvested in these same
time periods.
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Grown on the Tannehill Ranch 201s King City, Ca. Harvest date : 08-15-28
Beacon | Light Beacon Light Beacon Light Beacon | Light
house house house house
Solidity | Solidity || Circum | Circum Weight Weight || Core Ht | Core Ht
Count 24 24 24 24 24 24 24 24
Sum 855 835 11320 11550 19,300.0{ 1982508 3575 38.25
Mean 356 348l  4717] 4813 s0417] s2604] 1.49] 159}
Maximum Value 40 a0l 480 50.0] 8750 oo =200 200
Minimum Value 3.0 30| 460 465 7250 7m0  125] 150
Variance 014, o1  os0 077|| 144028] 165648l o004 o002
Std.Dev 0377 o3l o078 088 3807 4070 020 0.4
Joint Variance i 01zff o 0.68[] 1,56288] * 0.03f|
Jt Deg of Freedom agff agff - 6] = | 4600
-Test Parameter sens 0.843l *ee 4.014)f e 1.923] v 2.06
l:.evel of Significance ekl A037) v 0002 o= 0807} e 0451
Confidence Level % Y 99.978f| - 93931f| *~ | 9549
1f05 105 CM'S CM'S Grams Grams || Inches | Inches
MEASUREMENTS 4.0 3.0 47.0 48.5 875 g7sf  150]  1.75
FOR 40 3.0 48.0 48.0 775 g25l 150,  1.50]
SAMPLES 35 35 475 50.0 800 875 200,  2.00
3.0 35 46.0 48.0| 750 goof| 150  1.50]
Solidity measured 35 35 480 47.5 800 7s0ff  125] 1500
on a scale of 3.0 35| 480 49.0 775 25| 125 1.5%
1to5 3.0 35| 465 49.0 825 goofl 1500 150
3.0 a0 480 48.9 850 77| 175|150
35 35 47.0 48.5{ 775 25| 150 1.0
4.0 30| 415 47.0( 850 soo| 150 175
3.0 2o 470 8.5 800 778l 150|150
35 3.5 48.0 48.0]f 725 7500 150 1.0
4.0 3.5 46.0 48.5)1 850 s7s| 125|150
3.5 3.5 46.5 475 800 ssol 150 175
35 4.0 48.0 47.0f 775 gsol 125] 150
4.0 3.0 48.0 48.0| 850 828 150 .50
4.0 3.5 47.0 485 825 8sofl 150 178
35 4.0 465 475 800 g2s|| 1.25)  1.50|
35 35 48.0 48.0 800 75|  125) 150
4.0 35 48.0 48.0 825 ssofl 150 1.7
35 40l 470 47.0 775 5ol 150  1.50]
35 35| 460 48.0) 800 soof 200 175
4.0 s 465 50.0 750 gooff 150 175
35 3.5 46.0 49.0) 850 gsooff 150  1.50]
Page 1
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Beacon vs Lighthouse
jGrown on Diener Ranch, Huron, Ca. Harvest date -: October 30,1997
Beacon | Light- || Beacon Light- Beacon Light- |! Beacon ; Light-
house house house house
Solidity | Solidity[] Circum | Circum || Weight | Weight || Core Ht | Core Ht
Count 24 24 24 24 24 24 24 24
[sum 735 738 11007 1,110.0| 180750 18650.0f 2650, 33.75
{Mean 3.06] 306 4624] 4662l 75343 77708  1.10] 1.4
Maximum Value 35 35 48.0 480 8250] 8250 150  1.75)
Minimum Value 3.0 3.0 44.0 45.0 675.0 725.0 1.00 1.00]
ariance 003 003 0.82 055 1593.071 91938 o004 005
[std.Dev 0.17] 047 0.91 074 3991 3032  021] 022
Joint Variance R o.o3ff = 069 -~ | 128623 0.05
Jt Deg of Freedom || =+ g = g o 46 e | 48.00f
J-Test Parameter i o.000f -+ 1or4 2342 o 4.91
[Level of Significancel]  *****| 1.0000 = 0.1134ff o 0.0236 **= | 0.0000f
Iconfidence Level % || ****=| .00 gs.658f| - 97.641) = | 100.00|
|
ito5 | 1to5 || cwms CcW's || Grams | Grams {| Inches | inches
MEASUREMENTS 3.0 30f 462 46.5 700 s25  1.00]  1.50)
FOR 3.0 30f 460 47.01 800 sool  1.00]  1.50
SAMPLES 3.0 3.0l 455 47.01 775 775 100  1.50]
3.0 3.5 44.0 475 750 gooff 100 1.0
Solidity measured 3.0 3.0 45.0 46.0 800 7rsll .00 100
on a scale of 3.0 0] 470 47.0| 825 sooff 150 1.0}
1105 3.0 sof 480 47.9 750 725  1.00]  1.00f
3.0 30 460 s6.9 700 750)  1.00]  1.50)
3.0 soff 480 47.5| 725 825l  1.00] 150§
35 off 470 45.0f 750 7251  150]  1.00)
3.0 30 470 46.0) 725 sooff 1s0] 150
3.0 30 470 45.0]| 750 750  1.00] 150}
3.0 3.0 46.0 46.0 750 775|  1.00]  1.50]
3.0 3.5 45.0 47.0)f 675 sooff  1.00] 150}
3.0 3.0 46.0 47.0 725 goo] 100 150
3.0 3.0 47.0 46.5 750 soof|  1.00] 150}
3.0 3.0 450 47.0 725 775  1.00] 1504
3.0 30 46.0 46.0 750 750 100  1.00}
35 3.5 47.0 47.0ff 825 750 150 .50
3.0 39| 470 48.0( 750 sooff 100 178
3.0 3ol 470 47.0f 725 750 100  1.50]
30 sl 480 46.0)| 750 728 100 .00}
35 0 470 470 825 sool 150  1.50]
3.0 3.0l 46.0 47.0f 775 7750  1.00  1.50

Page 1
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Variety : Lighthouse vs Beacon
}Grown on Tannehill Ranch, King City Harvest date : July 01, 1997
Beacon | Light Beacon Light “ Beacon Light Beacon | Light
house house " house house
| Solidity | Solidity]] Circum | Circum || Weight Weight || Core Ht | Core Ht
Count 24 24} 24 24)| 24 24 24 24
Jsum 905/ 995 10745 1,0725] 17.850.0] 186075.0| 24.25| 24.50f
[Mean 377 418l  sa770  aaedll vas7sl syl 101 102
|Maximum Value 4.0 5.9 46.0 a0 82501 8250] 125  1.28)
[Minimum value 3.0 35 43.0 430 6750 6750F 1.00 075
Jvariance 011 o018 070 165) 1,644.02] 186481 000 001
Std.Dev 033] 043 0.83 128] 4055, 4318] o005 0.0
oint Variance 015 147 176442 0.01
Jt Deg of Freedom ek 461 v 46 s | I 46.00]
Ji-Test Parameter 3306 0.267)f 0.775] 0.45
ILEVEI of Significancel| *****| o0.0014)f *~* 0.7a09[ 0.4421]| == 0.6568
[confidence Level % || *****| oo.gsg] -+ 20910 55790 v 1 34.32
1t0 5 1tod CM'S CM'S Grams Grams || Inches | Inches
MEASUREMENTS 35 4.0] 44.0 43.0 675 7000  1.00]  1.00]
FOR 4.0 40| 450 44.0 700 675 100 075
SAMPLES 35 s0ff 440 44.0| 700 7251  1.00]  1.00}
4.0 46l 480 43.0] 750 7754 1.00]  1.00]
Solidity measured 4.0 40 450 45.0]| 750 750 1.00]  1.00f
on a scale of 35 50 450 44.0f 725 725 100  1.00)
1t05 40 5.0 46.0 46.0 750 77| 100 100
40 aoff 440 48.0)f 725 goo| 100  1.00)
40 40 43.0 44.0 775 700f 100  1.00
40 3.5 44.0 44.0)f 775 7251 100  1.00f
3.5 4.0} 455 43.0 675 700 1.00f 1.0
4.0 4.0 450 450 725 sooff 100,  1.00f
490 a9 455 45.0| 825 25| 1.00 1.0
4.0 35 455 46.0 800 251  1.00]  1.25}
4.0 40f 440 45.0) 750 77| 100 125
3.0 aoff 460 46.0) 775 775  1.00]  1.004
4.0 a0 440 43.0) 700 7o0f 100!  1.00f
4.0 a5l 450 45.0 725 725  1.00  1.00}
40 5.0l 435 44.0f 800 775 100  1.00
40 49 45.0 a6.01 775 750 100 100}
35 4.0 45.0 43.0]) 725 750l 100  1.00]
3.5 a0 440 459 800 sooff 100 128
3.5 40 455 455 725 7251 125 1.0}
3.0 4.0l 45.0 46.0 725 800l 100l  1.00]
Page 1
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Fallgreen vs Lighthouse
iGrown on Diener Ranch, Huron Ca Harvest date-: October 30,1997
Fall. | Lignt- | Fanl- Light- Fall- Light- || Fall- | Light
green green house green house green house
" Solidity Circum | Circum || Weight | Weight " Core Ht | Gore Ht
[Count 24 24]} 24 24 "2 24| 24 24]
fsum 70.0 | 10480 11100 167500 186500| 2500 3375
[Mean 2.92 4367]  aselfl eor92] viros)  1.04] 141
[Maximum Value 3.0 45.0 480 7250 8250f 150  1.79
IMinimum Vaiue 25 42.0 450 750 7250 100  1.00§
Variance 0.04 0.75 055 37591] 91938 002 0.8
std.Dev 0.19 0.87 o74f 1939 3032 o014 022
Joint Variance rre 0.65] 647.64] 0.03
Jt Deg of Freedom ||~ 26l e s = | 4s00]
|t-Test Parameter Y 12.609) 10776 6.86)
fLeve! of Significancel] ****| o013l - 0.0000f - 0.0000f - | o.00c0]
JConfidence Level % || *****| gs700] * 100,000 100.000ff ™~ | 100.00§
i 1t05 ttob I CM'S CM'S Grams Grams || Inches | Inches
MEASUREMENTS 25 3.0 44.0 46.5 875 s25( 100 1.0
FOR 3.0 | 45.0 7.9 700 gooff 100 150
SAMPLES 3.0 44.0 47.0] 875 7751 1.00]  150f
30 450 47 5 700 goof] 100 150
Solidity measured 3.0 44.0 46.0 700 775 1000  1.00f
onascaleof || 25 3ol 430 47.0 675 soofl  1.00] 150}
1t65 25 3ol 40 47.0| 725 725 100,  1.00)
3.0 | 450 46.0) 700 7500 100, 1.50}
3.0 440 47.5 675 g2s5fl 150  1.50f
3.0 430 45.0]| 700 72s)l  1.00f  1.00f
2.0 aoff 420 46.0 675 soofl 100  1.50f
3.0 i 440 45.0( 725 756] 150  1.50§
2.0 aoff 420 8.0 875 775l 100 150
3.0 35 430 470f 700 sooff 100  1.50)
3.0 30 420 7.0 725 sool 100 .50
3.0 3l 430 46.5] 700 sooff 100  1.50}
25 43.0 47.0¢ 675 775  tool 150l
3.0 43.0 46.0 700 750 100 100}
3.0 440 47.0 725 750  1.00] 150
3.0 440 48.0] 700 ool 100  1.75
3.0 44.0 47.0 725 750]  1.00]  1.50
3.0 43.0 48.0]| 675 7251  1.00 1.0}
3.0 30| 440 47.0) 700 sool 100  1.50]
3.0 3.0 45.0 47.0ff 725 778l 1000 150 -
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Lighthouse vs Fallgreen
1Grown on Rio Ranch Harvest date-: August 7, 1997
| vignt | Fan- || Lignt Fall- Light Fall- || Light | Fall-
house | green " house green house green house | green
Solidity | Sofidity || Circum | Circum || Weight | Weight [| Core Ht| Core Ht
[count 24 24| 24 24 24 24 24 24l
Sum 690 580 1,1050| 1,006.0] 14,350.0] 12,2500} 29.20 25.25"
|mean 288 242  4604] 4442 50792 510.42" 122]  1.05
[Maximumvawe {40 30f 500 400l  7500| e750] 200 1.50"
[Minimum Vaiue 2.0 2.0] 44.0 39.0f 4s00] 3500f 1.00] 1.0
[variance 024  o0.21 213 538 9,071.56| 923460 007]  0.02
[std.Dev 049 048 146 237 9524 es10 026]  0.13
Joint Variance . .23 = are] == | 915308 = 0.04
Jt Deg of Freedom [| =~ 46 e 4gff a6f = | 46.00
h-Test Parameter | 333gf| e 2.904ff 3168} 2.80
|Level of Significance||  *****| o0017f| - 0.00856) 0.0027] = | 0.0075
[confidence Levet % || **** 99.8st 99.436ff 99728}l = | 9925
1105 | 1to5 || CM'S CM'S || Grams | Grams || Inches | Inches “
MEASUREMENTS 2.0 2.0 46.0 45.01 475 400 100  1.00)f
FOR | 25 3o 460 44.0) 525 525  1.00{  1.00]
SAMPLES 40 3.0] 47.0 44.0 725 475l 150]  1.00]
2.0 3.0 45.0 44.0f 475 55l 1.00]  1.00]
Solidity measured 3.0 25 460 44.0] 625 s25(| 100 100
on a scale of 3.0 251 460 4g.0f 675 625 200  1.00
1105 25 20 460 47.9 525 400l 120/ 1.00
. 2.0 30 450 46.0] 475 625 100  1.00)
3.0 3o 460 43.0) 675 57| 125  1.00]
3.0 3.0 440 46.0[ 675 625 150, 125
3.0 25 46.0 46.0]| 525 626l  1.00]  1.00
20 2.0 450 43.0 475 450  1.00]  1.25
3.0 3.0" 46.0 48.0| 450 675" 100]  1.00
3.0 30f 480 45.0 525 675l  125] 10
3.0 20f 460 45.0f 625 450" 125|150
35 20 450 43.9 525 asoff  125] 128
3.0 20f 450 460 625 475l 1.00 1.00"
3.0 20ff 440 40.0 675 asoff 100  1.000
35 20f 450 46.0 750 675 150  1.00f
3.0 251 490 45.0 725 arsf  125|  1.00f
3.0 200 450 41.0{ 625 ssoff 100  1.00)
3.0 2.0 46.0 3.0 625 3s0f 125)  1.00f
3.0 2.0 50.0 3.0 625 475 150 1.00f
‘ 3.0 2.0 48.0 44.0ff 725 475 150, 1.008




Varieties : Gabilan vs Lighthouse

Grown on Tannehill Ranch, King City

CROFITXLS

Harvest date : 09-10-98

Gabilan | Light || Gabitan | Light || Gabitan | Light [ Gabilan| Light
house ” house " house house "
Solidity | Solidityl| Circum | Circum || Weight | Weight || Core Ht | Core Ht
Count 24 24]) 24 24| 24 24 24 24'
Sum 835  8asll 110300 10815 191500 198750 2s50] 2425
Mean 348] 369 4508 4508 797.92] 281y 123 101
Maximum Value 4.0 sof 480 470  sc00l oosol 150 1.2
Minimum Value 3.0 30 440 440 7250  7s00f 100  to0f
ariance 016]  oa3l 124 070l 249547] 170177 008|000
Std.Dev 040 0.6 111 084] 4995  4125] 025  0.05
Joint Variance 0A4)] e ogrll = | 200882 e 0.03]
Jt Deg of Freedom ||  * I agff agl| = 46.00
“Test Parameter weee | g gggll e 351 e 2284 = 413
Level of Significance]| *****| o.0630] 0.0029ff - 002704 *~ | 0.0002
Confidence Level % [|  *****| a3gtif| ~== 90.714f| 7208l *+ | 99.98
i
1to§ 1to 5 cM'S CM'S Grams Grams {I Inches | Inches
N i
MEASUREMENTS 4.0 3.5 46.0 47.0 900 350{ 1.50(  1.00
FOR 4.0 4of 450 45.0ff 875 g5l  150]  1.00f
SAMPLES 35 49 460 44.0 800 g2s)| 150 1.0
40 35 470 44.5 850 25| 100  t.00f
Solidity measured 35 4.0 47.0 45.5 775 gsoff t.00]  1.00
on a scale of 3.5 3.0" 48.0 44.0f 750 8o  1.50]  1.00
1105 3.0 38| 440 44.0 750 850l 150  1.00f
30 adl  4s0 445 725 goof  100] 1.0
35 3sff 460 44.5 775 750  1.00,  1.00
4.0 30f 460 44.0f 800 775 100  1.00]
35 35| 450 46.0[ 750 gas| 150  1.0d]
3.0 as| 480 46.0 775 sl 1500 1.00
3.0 40f 450 45.0( 725 251 150 1.0
35 as 460 44.5|f 775 goof  100{  1.00f
3.0 39| 465 s4.0 750 gsoff 100  1.00]
3.0 as| 470 45.0f| 775 775l 100 100
40 soff a5 455 825 szs 150  1.00]
35 aof 460 45.0 800 gosl  1.50(  1.00]f
40 sl 440 46.0)f 825 875 100,  1.00
35 40f 470 45.5 850 825 1.00] 1.0
3.0 40 450 46.0 800 9250 100  1.00f
35 a0 470 44.5| 825 sooff 150  1.00
4.0 s 460 45.5 900 875l 100/  1.00
3.0 4.0)f 450 46.0| 775 goof 1.0  1.25
Page 1



VICTOR3.XLS

tf
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Grown on the Tannehili Ranch 201s King City, Ca. Harvest date : 08-15-98
Gabilan | Light || Gabitan | Light || Gabiten | Light [ Gabilan| Light
house house " house : house

, Solidity | Solidity§j Circum | Circum || Weight | Weight [[ Core Ht | Core Ht
Count 24 24 24 24l 24 ‘%4 24 ;’I
Sum 780  s3sll 1,167.5] 11550 187750 19.825.0] 4250] 3828
I Mean 325] 348 4865|4813l  7s220 s2e04f  177] 159
Maximum Value 4.0 46 510 s0.0ff 8500 go00ff 200 200f

Minimum Value 3.0 3l 460 4651  7250[ 75000 150  1.50

ariance o11] o010 140 077l 1,276.04| 165648 004 002

Std.Dev 033 03 1.18 088 3572 4070 021] 014
Joint Variance 0.10f ree 108 == | 146626) 0.0
Ut Deg of Freedom wrer o | —— 4] e agl| - 46.00]f
-Test Parameter el 2.473)) 1 .733" il 3.958" i 3.44"
Level of Significance [ *|  o17qf| === oggglf = 0003 e 0013]]
Confidence Level % Y 91.019)f 99.074f v 99.87])

, I |

‘ 105 | 105 || cms CM'S || Grams | Grams {| Inches lm;;-‘
MEASUREMENTS 3.5 30 480 485 850 B IEESIEEE |
FOR 3.0 gl 470 48.0 800 25l 200  1.50]f
SAMPLES 3.0 35 480 50.04 775 78l 150  2.00

3.5 3.5 47.5 48.0] 725 ool - 1.75 1.50'

Solidity measured 3.0 3.5 49.0 475 750 750 1.75] 150

on a scale of 3.0 3.5 49.0 49.0 725 825 200 150

1t05 3.0 = EE 49.0f 775 o0 150 150

35 4ol 400 48.0 725 775 175 150

40 asl 480 485 775 825 200, 150
3.5 3.0 49.0 47.0 800 goof 200 1.7
3.0 3.0 49.5 46.5 725 78l 150]  150]
3.0 3.5 46.0 48.0 800 750 150 1 .50"

3.0 3.5 48.0 48.5(| 825 g7sll 150|150

35 35 465 478 718 850l 200 175

35 4.0] 49.0 47.0) 775 ss0f 175 150

3.0 ag| 480 48.0] 800 825 150  1.50

3.0 s 490 485 825 gsol 175] 175
3.0 aoff 500 475 775 gasl 200 1 .50"

4.0 35 400 48.0 800 g7sl| 200 150

3.0 (Y 48.0 825 ssol 1.75]  1.75

3.0 40f 485 47.0] 775 8s0l  1.50] 150

35 3.5 51.0 48.0] 750 oo 200 179

3.0 35 50.0 50.0]f 800 gooff 200 175

35 3.5 49.0 49.0f 825 gooff  1.75]  1.50|
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CROPS7.XLS

Varieties : Gabilan vs Lighthouse
Grown on Tannehill Ranch, King City Harvest date : July 01, 1997
Gabilan { Light Gabilan Light Gabilan Light Gabilan{ Light
house house house house
i Solidity | Solidity || Circum | Gircum il Weight | Weight |i Core Ht Core Ht
Count 2 24 24 24 24 24 24 24
Sum 835 995l 10055 10725 189750 18075.0| 2750 24.508
Mean 348 415l  4565] 4469 70063| 75313l 115 1.02
Maximum Value 40 5. 48.0 480 8500 8250 1s0{ 128
Minimum Value 3.0 35 43.0 430 7000 emsol 075 0.75"
ariance 048] 018 2.10 165] 151155 186481 005 001
Std.Dev 043] 043 145 128l  3ss8]  4318]  022] 0.0
Joint Variance 0A8ff we 187 = | 1pssagl e 0.03
Jt Deg of Freedom || 4ol 46 46l o 46.00
“Test Parameter s | g aggll e 2426 g o 2.52|
Level of Significancef| *****| 0.0000] 0.0193 = o028l = | 00151
Gonfidence Level % xewk 4000000 v 98.075| 99722 e 98 .49
1tcs | 1to 5 ci's cM's Gramis | Grams [l Inches | Inches
MEASUREMENTS 35 20| 480 43.0] 825 700] 150  1.00
FOR 4.0 4ol 460 44.9 700 875 125 075
SAMPLES 4.0 50| 480 44.0 825 725 150  1.00
40 40 460 43 of 775 778 1.00]  1.00]
Solidity measured 4.0 40 465 45.0( 825 7s0ff 150  1.00 I
on a scale of 30 5.0 44.0 44.0] 750 725l  125]  1.00]
| 1to 5 3.0 5.0 45.0 46.0)| 775 775 100 1.00f
. i 3.0 40 46.0 asgl 70 gool 100,  1.00]
: 3.5 4.0 44.0 4.9 825 7ooff 100l  1.00f
35 35 440 44,0l 800 7251 100, 100
. 3.0 4.0] 48.0 43| 775 700 100 1.0
: 35 aofl 460 5.0t 825 sooff 125 1.0
40 agl 450 45.0f 850 g5l 150 1.2
3.0 38l 440 46.0)f 775 gos|f  125] 1.2
4.0 4ol 450 45.0| 775 775f 100 1.00
4.0 4ol 480 46,0} 800 775f 150 1.0
: 4.0 4o 460 430 775 7oof 100  1.00
h 35 a5 440 45.0) 825 725 100  1.00]
3.0 sof 430 44.0)| 825 775 075 1.0
3.0 agl 460 46.0 775 750 1.000  1.00
3.0 aofl 460 43.0 800 750] 100  1.00
35 40 45.0 45.0 825 sooff 100  1.28)
35 40 47.0 455 800 726 125  1.00)
3.0 4.0 450 46.0) 700 gooff 1.00 1 .ocj_l
Page
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TEMPLATEXLT

e

Grown on the Tannehill Ranch 201s Harvest date : 08-15-98
Beacon | Gabilan{} Beacon | Gabilan {| Beacon | Gabilan H Beacon | Gabifan
Solidity | Solidity || Circum | Circum {| Weight | Weight || Core Ht | Core Ht
Count 24 24| 24 24 24 24 24 24]
Sum 855  7soll 11320 11675 19,3000 187750 3575 42.50|
Mean 356 328 4717]  4sesl| 80417] 78229 148] 177
Maximum Value 40 4.0 48.0 s1.0f 8750  ssoq 200 200
Minimum Value 3.0 3.0 46.0 460 7250 7250 125 150
ariance 014 o1 0.60 140l 1,44028] 127604 o004] 004
Std.Dev 037 033 0.78 118 3807 3572 o020 021
oint Variance 042ff o 1.00f 1236266 0.04
Ut Deg of Freedom res gl oo agff e 4gl[ 46.00]}
-Test Parameter .t sa20f| ~ 2.053f - 4.76)|
Level of Significance [[ *****|  oo34]] === 0000]f e 0a58[] o 0000}
Confidence Level % wxxx | 9o gaGJ| s 99.99gF e 95.419f =~ | 100.00]
l

] 1to5 ; 1tob CM'S CM'S | Grams Grams Inches | Inches
MEASUREMENTS 40 3.5 47.0 48.0 | 875 850 1.50 1.75 I

FOR 4.0 3.0 48.0 47.0[ 775 sooff 150  z.o0
SAMPLES 35 3| 415 48.0 800 775 200 150f
3.0 3.5" | 460 475 750 725  tso| 175
Solidity measured 35 30 48.0 49.0 800 750  125] 1 .75"
on a scale of 3.0 3.0 48.0 49.0( 775 728l 125 2,00
1to5 3.0 I 50.5]] 825 778  150] 150
3.0 35| 480 49.0f 850 725 1.75] 178
35 s 470 48.0| 775 775 150 200
40 38| 475 49.0 850 soofl 150 2.0
3.0 3.0[) 47.0 49.5 800 7251 150  1.50
3.5 3.0 480 46.0] 725 oo 150  1.50]
i 4.0 3.0 46.0 48.0 850 25 125  1.50]
i 35 3.5 46.5 46.5)| 800 775 150 200
4 - 35 35 48.0 49.0 775 778l 1.25) 1.7
! 4.0 30 480 48.0]| 850 goo| 150 1500
: 40 30l 470 49.0) 825 825l 150 175
i i 3.5 30 465 50.0)| 800 775) 125 2.00]
35 4g| 480 490l 800 sooff 125) 2.0
4.0 3ol 480 49.0 825 g2s] 150/  1.75
35 3.0 47.0 48.5) 775 78l 1s0]  1.50]
35 3.5 46.0 51.0 800 750 200 200§
4.0 3.0 465 50.0 750 sog| 150 200
35 3.5 46.0 49.0) 850 825 150 178

| \(b Page 1



VICTOR.XLS

Grown on the Tannehill Ranch 108 Harvest date : 08-05-98
" Beacon | Gabilan " Beacon | Gabilan || Beacon | Gabilan H Beacon | Gabilan
Solidity | Solidity || Circum | Circum || Weight | Weight || Core Ht | Core Ht
Count 24 24 24 24 24 24)| 24 24
Sum 84.5 76.5', 1,133.5;  1,162.5[ 19,875.0] 190750 3625 45.50|
Mean 352 319  47.23] 4844 82813] voave]l 151 100
Maximum Value 4.0 35 490 s1.0l o000/  ssoof 175] 200
Minimum Value 25 28 455 465 7000, 7000f 125  150]
ariance 0.14]  0.08 0.96 .85 202785 1530322 001  o0.04
flstd.Dev 038 029 0.98 092 4503] 3640 o0o0s] 0.9
Joint Variance 011 09t ==+ | 166553 e 0.02
Jt Deg of Freedom ag][ o 4g][ o gl o1 4600
t-Test Parameter — 3462 e 4399f +ve 2.829) 8.84|
Level of Significance || *****|  gotg]| e L - 006g[| o= .000q||
{|confidence Level % | 99.904f e 99.311)j == | 100.00]
|
1to5 | 1to 5 "l CM'S CN'S Grams | Grams J| Inches | Inches "
MEASUREMENTS 4.0 3.5 48.0 a9.0( 900 goo]  150] 200
FOR 3.5 3.0| 48.5 49.5 825 g2sll 150  2.00
SAMPLES 3.0 30 470 48.0 800 soof 150  2.00
35 35 48.0 485 850 25  150] 200
Solidity measured 4.0 3.6" 46.0 49.0| 875 725  175] 150]
on a scale of 35 30 470 485 850 7o0f 150 2.0
1t05 40 35 465 51.9) 875 goof 150  2.00f
3.5 3.0 48.0 49.0] 850 75| 1500 200
35 30 485 48.0} 825 sooff 150 200
35 30 480 48.5 850 825] 1.50]  2.00]
35 soff 490 48.0f 800 gooff 1.50] 200
4.0 3.0 48.0 47 900 25  1.50]  =2.00]
35 35 48.0 49.5 825 goofl 150, 2.0
35 25 475 48.0 825 7254 150 200
3.5 3.o| 48.0 48.0 850 sooff 125]  zo0|
3.0 ol 40 48.0 775 778l 150 200
3.0 3.§I 45.5 465 750 825| 150 2.0
35 35 47.0 48.0 800 soofl 150 178
35 off 460 48.0 825 78|  150] 150
25 35 48.0 485 700 ‘828)) 150  1.78)]
35 30f 460 49.0 825 goof 150 150
3.5 35 480 4.5 800 sl 1500  2.00
4.0 3.5 46.0 48.0) 850 775 175] 150
4.0 35| 470 47.5 850 825 1.50]  2.00]
Page 1
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US. DEFARTMENT OF AGRICULTURE EXHIBIT C

AGRICULTURAL MAAKETING SERVICE

SCIENCE DIVISION
OBJECTIVE DESCRIPTION OF VARIETY
LETTUCE Lasctuca sativa

HAME OF APPLICANT [S)
Paragon

Seed, Inc.

FOR OFFICTIAL USE ONLY
PVFPC NUMSER aann190

ADDHESS (Street and No. or R.F.D. No., City, State, and ZIF Code}

507 Abbott Street

Salinas,

California

933501

u..«b»:_.:,

VARILTY NAME
Lighthouse

EXPERIMENRTAL DESIGNATION

EF 5117

Place numbers in the boxes for the characters which best describe thls veriety. Measured data should be the mean of an approprists number (at least 10) of well

spaced plants. Royal Horticultural Society or any recognized color standard may be used to determine glant colors.

e

The location of the test area is:

King City ,

Ca.

Color System Used: poyal Horticultural Society

1. PLANT TYPE:

(See list of suggested check varigties page 4.)

Q1=Curting/Leafl 05=Greet Lakes Group Q9=Sten
D2=Butterhead 06=Vanguard Group 10=~Lstin
03=Bibb 07=Imperial Group 11=0THER:
" " 04=Cos or Romaine 08=Eastern {Ithaca} Group
COLOR LIGHT DOHRMANCY HEAT DORMANCY

2. SEED:

1=White {Silver Gray)
2=Black (Gray Brown)
A=8rown {Amber}

1=Light Required
2=Light Not Required

1=Susceptible.
2=Not Susceptible

3. COTYLEDON TO FOURTH LEAF STAGE:

MNOTE: Provide a color photograph or photocapy of the fourth lesf from 20 day old seedling
grown undar optimal conditions.

SHAPE OF COTYLEDONS_: 1=Broad 2=latermediate 3=Spatulate
SHAPE OF FOURTH LEAF:
@ @ : ; / 3 X
2 3 4 5 6

1

LENGTH/WIDTH INDEX OF FOURTH LEAF: L/W x 10

AP!CA‘L MARGIN:

BASAL MARGIN:

1=Entire
2=Creannte/Gnawed
3=Finely Dentate

4=Moderately Dentate
S=Coarsely Dentate
6= Incised

7=Lobed
‘8=0TH E R (apecify)

UNDULATION:

i=Flat

2=Slight

J=Medium 4nMarked

GREEN COLOR:

1=Yellow Green
2=Light Green

3I=Medium Green
4=Dark Green

S5=Bilue Green 7=Gray Green

6=Silver Green

ANTHOCYANIN:

S~QTHER fspecify)

)
HEEE B HEE

DISTRIBUTION: 1=Absent 3=Spotted
2=Margin Only 4=Throughout
CONCENTRATION: 1=Light 2=Moderate . 3=intense
AQLLING: 1=Absent 2=Present
CUPPING: 1»Unzupped 2=5light I=Markedly
:' D REFLEXING: 1=None 2=Apical Margin 3~Lateral Margins

FORM L5-470-1
19-86}

Formerly Form GR-470-1 which Is vbaclele

Poge 1 0f 4



4, MATURE LEAVES fobeerue horvest-mature outer leaves)
NQTE: Provide color photo of harvest-mature leaves which sccurately shows coior and margin characteristics,
MARGIN:

INCISION DEPTH: 1=Absent/Shallow {Dark Green Boston)
{deepest penetration of the margin)

2=Mcderate {Vanguard)

120

[

2

>,

-

-~

3=Deep (Great Lakes 659}

J=Dedply Dantate (Great Lakes 659)
4=Crenate {Vanguard)

1=Entire {Dark Green Boston)}

INDENTATION: 2~Shallowly Dantate {Great Lakey 65)

{finest dlvisions of the maryin)

S=0THER (specify)

UNDULATION OF THE

APICAL MARGIN: 2=Moderate {Vanguard)

1=Absent/Slight (Dark Green Boston}

I=Strong (Great Lakes 659)

I=Medium Green {Great Lakes)

1=Very Light Green {Bibb)
4=Dark Green {Vanguard)

GHE_EN COLOR: 2=Light Green {Minetto)

5=Very Dark Green
6~0THER

ANTHOCYANIN (grown at or below 10 C):

1=Absent
2=Margin Only {Big Boston)

3=Spotted (Calif, Cream Butter)

DISTRIBUTION: 4»Throughout (Prize Head}

5=0THER (specify)

e

T

CONCENTRATION: 1=Light {iceberg) 2=Moderate [Prize Head)

3=intense {Ruby!

SIZE: 1=Small 2=Medium 3=Large
GLOSSINESS: 1=Dull {Vanguard) 2~Moderate (Salinas) 3I=Giossy {Great Lakes)
BLISTERING: 1=Absent/Slight {Salinas) 2=Moderate {Vanguard) 3=Strong {Prize Head)

LEAF THICKNESS: 1=Thin 2=intermediate

I=Thick

2=Present [spiny)

HEIMNEMEHE BEERN

TRICHOMES: 1=Absent {smoath)

8. PLANT rat market stage. Choose a comparlson vgriety appropriste for this type.):
SPREAD QF FRAME LEAVES:

i 5 .! -1 em This Variety |4 I l em _Beacon fspecify comparison varicty)
| HEAD DIAMETER (market trimmed with gingle cap leaf):
6 | cm This Variety 1 —'S_I ern Beacon {specify comparison variety)
[ 1=Flattened 3=Spherical S=Non-Heading
HEAD SHAPE: 2~Slightty Flattened 4=Elongate 6=0THER
HEAD SIZE CLASS: 1=Smatl 2=Medium 3=Large
HEAD COUNT PER CARTON
..- HEAD WEIGHT:
7 513 g This Variety I I 7 I 4| 3[ 9 Beacon (specify comparison variely)
1=Loose J=Firm
3| HEAD FIRMNESS: 2=Moderate amVery Firm
6. BUTT fbottom of market-trimmed head);
SHAPE: 1=Slightly Concave 2=Flat 3=Rnunded
MIDRIB: ‘I-Ftaﬁened (Salinas) 2=Moderately Raised 3=Prominently Raised {Great
B Lakes 659)

7. CORE (stem of market-trimmed head):

mm Diameter at base of head

E] Ratio of head diameter/core diameter R

Core height from base of head 10 apex:
m mm This Variety

3|8 lmm__RBeacon

fapecify camparison variely}

NOTE:

1@ germinate. This can and often dows equal the planting data,

B. BOLTING {Give First Water Date U4/ 205/ 97 I

L [ [l

Number of days from First Water Date to seed stalk emergence (summer conditione):

First Warer Date is {Ne date seed tirst receivas adequate moisturg

This Variety l | 7 I 6 Beacon (1pecify comporion varety;
1=Vary Sl =Medi S=Very Rapid
E:] BOLTING CLASS: ooy Slow b v
Height of mature seed stalk:
.B cem This Variety crn Beacon {apecify comparison voriety} 7 \

FORM [ §-4a70-1 BOLTING cont'd, on next page

Pega 2 ot 4



Spread of Bolter Plant
em This Variety

{at widest point):

I4| Icm BQ&QQH.

(%]
[
o

")
Joinile
Ha
b

{epecify comparison vanery)

BOLTER LEAVES:
MARGIN:

COLORA:

1=Straight

2=Curved

T=Entire

2-De:'1tate

™ Light Green

2=Medium Green

3=Dark Green

BOLTER HABIT:

TEAMINAL
INFLORESCENCE: 1=Absent 2=Present
/ H TS:
;::J:ZuEeRh'::d? oOTS 1=Absent 2=Present -
BASAL SIDE SHOQTS: 1=Absent 2=Present
3. MATURITY (eariiness of haruut-ma-mre head formation):
NOTE: Compiletd this section for at least one weson,
SEASON Applic. 1/ #of days | Check L #0¢f days CHECK VARIETY 2%/
Sering 810 810 Beacon
I

Summoer 0]8 6] 8 Beacon

Fail 715 70 5 Beacon

Winter not adapted

Give planting date(s), and location(s):
spring plant 02-07-98 harvest 04-29-98 Texas Hill, Arizomna
plant 06-20-97 Harvest 08-28-97 King City , California

Summer .

. plant - 09-18-98 Harvest 12-02-98 Yuma, Arizona

ali

. not adavnted
Winyer -

I/ First water date 10 harvest,

2/Fiitin check variety name on the approprisce line,

10. ADAPTATION:

PRIMARY REGIONS OF ADAPTION (tested and proven adapted):

Sauthwest (Calif., Arir.
-Norihcentral

B West Coast
Southeast

desert)

{0=Not tested

Northeast
@ OTHER

1=Not Adapted 2=Adapted?

SEASQN: Yyma , Arizena
Soring {area LU A , Arizena ] Fall (area W"."'.""”.;‘.: > Bak pr’g--ﬁjf@-lﬁ); EL Centro G
Sumrmer (ares JQ‘i\Tl.g it ¥ Gilno y;_,' Ca, Winter {area )
@ GREENHOUSE: O=MNot tested 1=No1 Ada;lated 2=Adapted
SOIL TYPE: 1=Mineral 2=Organic 3=Botn
Page 3 ot

FORM L 5-470-1
{9-86)

b



@Beet Waestarn Yollows

@ Lett. Infectious Yallows

@Other Virus

11. DISEASES AND STRESS REACTIONS  (0=Not tasted; 1~Susceptibie: 2=Inrermediate; 3=Rezistant: d=Highly resistant; S=Tolerant):

FUNGAL/BACTERIAL ANl

o E

Corky Root Rot [Pythium Root Rortl

@ Doway Mildew {Races }

@ Powdery Mildew
Scleratinia Rot

Bacterisl Soft Aot (Pseudomonas spp. & others)

@ Botrytis (Gray Mold)

S

ol

v

INSECTS
@Cabbage Loopers

@Root Aphids

@Green Peach Aphid

PHYSIOLOGICAL/STRESS

@ Salt

8rawn Rib (Rib Discoloration, Rib Blight)

@Othe? {nsect

Plnk Rib
@Russet Sporting

@ Rusty Brown Discoloration

POST HARVEST
@ internal Rib Necrosis (Blackheart, Gray Rib, Gray Streak)

@ Brown Stain

12. BIOCHEMICAL OR ELECTROPHORETIC MARKERS:

none tested

13. COMMENTS:

TYPE

1} CUTTING/LEAF

2} BUTTERHEAD

3F  BIBs

4]  COS, OR ROMAINE

5] GREAT LAKES GROQUF
68}  VANGUARD GROUP
71 IMPERIAL GROUP

8) EASTERN GROUP

9) STEM
10)  LATIN

SUGGESTED CHECK VARIETIES

CHECK VARIETY

SALAD BOWL

DARK GREEN BOSTOM
Bi88

PARAIS ISLAND
GREAT LAKES 659-700
VANGUARD

VIVA

ITHACA

CELTUCE

MATCHLESS

5

"—_!FORM LS-470-1

Qo

Page 4 of &
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Paragon Seed, Inc. Iceberg Lettuce Lighthouse et

PVP Number

Lighthouse

Beacon

Photocopy of the fourth leaf from a 20 day old plant grown under continuous
light at 20 degrees C.

L



Paragon Seed , fnc.  Huron, Ca. 10/98
Exhibit C Photograph of Leaf Margin

L.ighthouse Mature head

Lighthouse  rosette stage
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Lighthouse

Beacon
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Beacon
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Beacon






Paragon Seed, Inc.

Yuma,Arizona
November , 1997
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Yuma, Arizona
November 1997
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FIELD PLANTING FALLGREEN DOME VALLEY




Paragon Seed, Inc.

Yuma, Arizona
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BED CUT)} FIELD

' LIGHTHOUSE
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Exhibit D
Lighthouse Additional Description of Variety
Lighthouse is a large framed, large headed vanguard type heading lettuce.

Lighthouse seed color is white (silver).
Lighthouse has been tested and found to be adapted to the following production

areas :
King City, California summer/fall harvest
Hollister/Gilroy, California summet/fall harvest
Huron, California fall harvest
Imperial Valley of California fall harvest
Yuma, Arizona fall harvest

Lighthouse was developed to replace such varieties as Raider, Fallgreen, Gilaben,
and Autumn Gold. These are considered “hot-weather” vanguard types, with the ability
to head under warm weather conditions with delayed seed stem elongation. Varieties
adapted to these conditions must be careful screened for physiological disorders such as
tipburn, 1ib discoloration, and premature bolting.  Lighthouse selections were
developed to produce heads which are larger than current varieties available, with better

internal color, improved leaf texture, and a higher level of heading uniformity for

increased yields. All these goals have been met or surpassed with this variety.

Suggested plant/harvest dates for Lighthouse are as follows:

Area Plant Harvest
Salinas Valley / King City 05/28 - 07/10 07/30 - 09/15
Huron, California 08/18 - 08/30 10/20 - 11/05
Imperial Valley, California 09/18 - 09/22 12/01 - 12/15
Yuma, Arizona 09/10 - 09/25 1120 - 12/10

o

jern

0D



LIGHTHOUSE

Paragon Seed, Inc.
Huron, California
October, 2003




Paragon Seed, Inc.

Huron, California

WELLTON

October, 2003

lp



o

.

L

Huron, California October, 2003

Paragon Seed, Inc.
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LIGHTHOUSE

WELLTON
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Huron, California October, 2003

Paragon Seed, Inc.

BEACON

LIGHTHOUSE




Paragon Seed, Inc. Yuma , Arizona October, 2003

BEACON LIGHTHOUSE




Paragon Seed, Inc.

BEACON

Yuma, Arizona

NINER

November, 2003

GABILAN

0



Paragon Seed, Inc.

LIGHTHOUSE

Wellton , Arizona

November 21, 2003

BEACON

\



Paragon Seed, Inc.

Wellton , Arizona

November, 2003  Brosey Ranch

\



Paragon Seed, Inc.

Wellton , Arizona

NINER

December, 2003

%



Paragon Seed, Inc.

Wellton , Arizona

NINER

December, 2003




e L

Paragon Seed, Inc.
Lettuce Frame Measurements Lighthouse vs Beacon
Tannehill Ranch Lot 180N King City, California

Plant: July 10, 2004
Harvest September 18, 2004

Leaf tip to Leaf tip (cm’s)
Lighthouse Beacon
52 48

50 49

53 47.5

52 48

52 48

525 49

52 47.5
51.5 49

53 50.5

52 49

52 48
50.5 48.5
X=51.8 X=48.5

"~ Salyer Yarwood Ranch Lot 7 Somerton, Arizona

Lighthouse Beacon
53 49
52 48.5
51.5 50
52 : 49
52 48.5
50.5 48
52 49
51 50.5
51.5 48.5
52 48
53 49
31 48

X=51.7 X=48.8



STA Laboratories, Longmont, Colorado

This is the output from a genetic analysis program that I used to analyze the
three samples from Paragon Seed, Inc. In this report my comments are written in
italics. These results are based on the markers we tested.

Pop 1 = Green Leaf (Verde)
Pop 2 = Beacon
Pop 3 = Lighthouse

dkkdkhkkdkhkkkhhdkhkdkkhkkkdhhkdkkaokdhhhkRdbhkhkkiorhhhhhrhhhkhkhdhtdk

* *
* POPULATION GENETIC ANALYSIS *
* Beacon , Lighthouse, and Green Leaf *
* *

ek ke ok ke ok ok ke ke ke ke ke ke sk ok e sk e sk ke ke e ke ok ke ke ke ke ok ke ok ke sk ok ke ok ok e ke sk ke ke ke ke ke e ke ok ke ok e ok

Date : 2004/11/30
Time : 9:57:40

Data Description : D0O013

hhhhhkhhhhhhhkhbddhbkdbhbhhbdhhdhdbhrhhhbhbhhbhdhhdbhhbdbhdbhhrhdhhhbhkhdhdhhdidhdhkhkkhkhkdbhdhddhkkdhd
* %

&

* Kk

Lk Multi-Populations Descriptive Statistics

* K

* &

* &
do Kk Aok ok koo ook Kok ok ke ke e ok ko ok ke ke ok e sk sk etk vk e ok ke ok e b ke e Sk ok ok ok ok ok ok e e b s ok b ke e ke ok ke vk ke ok ok vk ke T o e ke ok o e ke ok ke e ke ke R ok ke ok ok

Summary Statistics :

dkkhhhkhkkkhdkhkdbhkhbdbdhhkdtdhhbhbhkhhbdrhhdhhbhhhhdhdhbhdhhhbhdhhhbhhhkhkdkrkbhrhhhhkrhbdbhhkithhtdhrk
L
* %
* *x

** Nei's Original Measures of Genetic Identity and Genetic distance

* & [See Nei (1972) Am. Nat. 106:283-292)]

dhkh kA AR kT KA R T A AN AR IR AR ALk hhhkkh kb bk kdhkdh bk sk kb hdhhdhhdhhkhhhhhkhkh ik hhkhdkbdk ki



T9001 22

Use the table below to compare the samples. For example looking at above the
diagonal shows how similar the samples are (based on the markers we tested).
Compare pop 1 with pop 2 shows they are 78% genetically identical and so forth.
Compare pop 2 with 3 shows they are 94% genetically identical.

Compare pop 1 with 3 shows they are 82% genetically identical.

Comparing below the diagonal measures how different the samples are. Again
these are based on the markers that we tested.

pop ID i 2 3

1 w 0.7850 0.8224
2 0.2420 ok k ok 0.9439
3 0.1955 0.0577 ek ok

Neli's genetic identity (above diagonal) and genetic distance (below diagonal).

dhkhkdkhkkhkkddhkrhkdhkhkrdhkkhkrhrrhkihrohhhhhohkhhkbhkkhkhkhhhhkhhiokhkhkhhdhkdhbhhhdhdhkdhhkhhdikkik

* &

* %

* *

* & Dendrogram Based Nei's {1972} Genetic distance: Method = UPGMA
*k

ol --Modified from NEIGHBOR procedure of PHYLIP Version 3.5

*
* %

* %
deodke e kot ke sk ke ke ok ok ek R ke vk o e e ok ok v K skt kR ok e ok sk ok e ok R ek ok ke ke sk ket ke ok ok i b ke ok ok ok b e b e ke e sk e sk ok o ok ke b ok ke ok ok ok o ke ok e e ke ok e ok

The diagram below is a graphical comparison of the three samples we analyzed. The
length of the horizontal lines indicates the degree of relatedness between the samples. For example
pop 2 and pop 3 have a short horizontal line going to those two populations from the branch point.
That means those two samples are more closely related than they are fo pop I which has a longer

horizontal line.

A e e e popl
--2
f Fom popZ
e e e e 1
Fom e e pop3

* File Name: dgram3.plt

Between And Length
2 popl 10.93760
2 ' 1 8.05219
1 pop2 2.88542
1 pop3 . 2.88542

H
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hhkkkhkdhkhkhhhhohkdbhhrhirbdhrhhhhkdhhhkrhbdhhhkrhhhkdhhhbdhhddbhhhhhhhhhdhdbdbhrkidbhbbhrdhddhdd
* ok

*

* K

ek Nei's Unbiased Measures of Genetic Identity and Genetic distance

* %k

*ok [See Nei (15878) Genetics 89:583-55%0]

* %

*

*
dedekhdkk ok bk kddkhd kb bdhdhdhhdkhhhkdhdkkdhdkbhdhhdhdhdhhk kb hkhhkhhkhkhdhhhhhhhkrohkhbdbrmhkbhhhhhkhxrhhkkrk

pop ID 1 2 3
1 ook k 0.7850 0.8224
2 0.2420 e ok 0.9439
3 0.1955 0.0577 dokokw

Nei's genetic identity (above diagonal) and genetic distance (below diagonal).

e e ek vk ke ok ke e vk ok e R ke ok ol e ok ok ke vk ok ke ok ok T o ke e ok ke e vk ke de vk o e e ke vk e ok e de ok ke ok ok ke ok de ok e ok ke ok e ok ke ke ok ok e e ok e ok kR ok e ok ok e ke ke ke ok

&

* ok

* &

ko Dendrogram Based Nei's (1978) Genetic distance: Method = UPGMA
ko

* --Modified from NEIGHBOR procedure of PHYLIP Version 3.5

* ok

* &

* %
khk ok kdkhdhhkhkhkhhhhbhhbhhhkdhhkdkddhhbhhhddhhkdbdrhkdhhhkdoddk kb dhdo kbbb hkrhkhhhhdhdhkrhhdrihhiw

o popl
--2
! o pop2
e 1
Fommm pop3

* File Name: dgramd.plt

Between And Length
2 popl 10.93760
2 1 8.05219
1 pop2 2.88542
1 pop3 2.88542



Cusfomer: Paragon Seed, Inc, Project: D0013¢ STA Laboratories, Inc.
Contact: John Heintzberger Report Date: November 10, 2004 1821 Vista View Drive
Address: P.O. Box 1906 Species: Lettuce Longront, Colorado 80504

Salinas, CA 93902 (303)651-6417
mmas{@stalabs.com

For each sample (in columns), a "0" is written if the allele is absent for that marker in the sample. If the allele for that marker is present in the sample a "1'
is written for that sample. The results are also color coded in that if all three samples have the same allele they are colored the same color. For markers
showing differences between samples a different color is used. Analyze the results by comparing individual rows aceross the sample cotumns,

Differences are indicated by a different colers being shown in the row accross the samples, These results represent only those markers which showed the
same result on two different repetitions. These are results of SRAP markers and thus are random markers in that the exact chromosomal location of the
markers {5 not

Reporied By: (Manager - Molecular Breeding Services)
Samples
Green Leaf .

Marker Allele (bpy | Verde Beacon | Lightheuse
SRAP-5 450 ; :
SRAP-6 140

SRAP-6 163

SRAP-6 167

SRAP-6 197

SRAP-6 272

SRAP-6 286

SRAP-6 337

SRAP-6 443

SRAP-6 463

SRAP-G 474

SRAP-7 146

SRAP-7 181

SRAP-7 200

SRAP-7 232

SRAP-7 239

SRAP-7 251

SRAP-7 393

SRAP-7 308

SRAP-7 343

SRAP-7 378

SRAP-7 381

SRAP-7 384

SRAP-7 401

SRAP-7 410

SRAR-7 473

SRAP-7 506

SRAP-7 530

SRAP-7 534

SRAP-8 114

SRAP-8 119

SRAP-8 135

SRAP-8 232

SRAP-8 256

SRAP-R 303

SRAP-8 335

SRAP-8 350

SRAP-8 367

SRAP-8 375

SRAP-8 437

SRAP-8 441

SRAP-8 446

SRAP-2 485

STA Leboratories, Inc. {303)651-6417 Page 2 0f 2 Poges
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Project: DOO13c



Customer: Paragon Seed, Inc.
Contact: John Heintzherger
Address: P.O. Box 1906

Salinas, CA 93502

Report Date: November 10, 2604

Project: DOO13c

Species: Lefiuce

9@95/ 727

STA Laboratories, Inc.
1821 Vista View Drive
Longmont, Colorado 80504
(303)651-6417

rras@stalabs.com

For each sample (in columns), a “0" is written if the allele is absent for that marker in the sample. If the allele for that marker is present in the sample a "1
is written for that sample. The resulss are also cotor coded in that if all three samples have the same allele they are colored the same color. For markers
showing differences between samples a different color is used. Analyze the results by comparing individual rows aceross the sample columns,
Differences are indicated by a different colors being shown in the row accross the samples. These results represent only those markers which showed the
same result on two different repetitions. These are results of SRAP markers and thus are random markers in that the exact chromosomal location of the

ricers is not

Reported By: (Manager - Molecular Breeding Services)

Samples

Green Leafl

Beacon

Lighthouse

SRAP-1 83

Marker Allele (bp) | Verde

I

—

SRAP-1 104

SRAP-1 109

SRAP-1 12¢

SRAP-1 149

SRAP-1 176

SRAP-1 178

SRAP-1 211

SRAP-1 223

SRAP-1 227

SRAP-1 232

SRAP-1 256

SRAP-1 311

SRAP-2

SRAP-3

SRAP-3

SRAP-4

SRAP-4

SRAP4

SRAP-4

SRAP-4

SRAP-4

SRAP-4

SRAP4

SRAP-4

SRAP.5

SRAP-5

SRAP-3

SRAP-3

SRAP-5

SRAP-3

SRAP-5

SRAP-5

SRAP-5

SRAP-5

SRAP-5

SFEARaSonaton

1
1
1
1
1
1
i
t
0
1
1
1
1
I
1
1
i
!
]
1
1
1
1
0
1
i
1
1
1
1
1
1
1
1
0
i
0
1
1
1
1
14
1
1
1
i
1
i
0
1
Y
1
1
i
i
1
1
1
1
1
1
1
1

] 1 .
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Paragon Seed, Inc. Dome Valley, Arizona November 17, 2004

LIGHTHOUSE BEACON

Note:
Lighthouse frame is larger than Beacon frame.

Lighthouse heading is more typical of Vanguard strains, whereas, Beacon heading is
more from a wherl, typical of eastern Great Lakes type lettuce.

Lighthouse leaf type more similar to Vanguard, dull olive green with low reflectance.
Beacon leaf type is more similar to Gabilan, with a high degree of reflectance,

The leaf surface of Lighthouse is more similar to Vanguard, slightly savoyed, whereas
the leaf surface of Beacon is relatively smooth.

The two varieties can be readily distinguished in the field based on leaf type, color,
reflectance-and overall plant size.

9900122,
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Dome Valley, Arizona Nobember 17, 2004

Paragon Seed, Inc.

BEACON

LIGHTHOUSE




Paragon Seed, Inc. Dome Valley, Arizona Nobember 17, 2064

LIGHTHOUSE



Dome Valley, Arizona Nobember 17, 2004

Paragon Seed, Inc.

!

LIGHTHO

BEACON




Paragon Seed, Inc.

Somerton, Arizona

BEACON

Mevember

16, 20064

=




Paragon Seed, Inc. Somerton, Arizona Movember 16, 2004

BEACON




Paragon Seed, Inc. Semerton, Arizona November 16, 2004

LIGHTHOUSE BEACON
Phato taken into sun to show differences in leaf reflectance  Beacon high reflectance



Paragon Seed, Inc.

BEACON

BEACON

Somerton, Arizona November 16,

3 heads showing solidity and core height

2004




Paragon Seed, Inc. Somerton, Arizona November 16, 2004

LIGHTHOUSE 3 heads showing solidity and core height



REPRODUCE LOCALLY. /nclude form number and edition date on all reproductions. FORM APPROVED - OMB NO. 0581-0055

e ——————— —— —
U.S. DEPARTMENT OF AGRICULTURE The following statements are made in accordance with the Privacy Act of
AGRICULTURAL MARKETING SERVICE 1974 (5 UJ.5.C. 552a) and the Paperwork Reduction Act {PRA) of 1995
EXHIBIT E Appiication is required in order to determine if a plant variely protection
] cerlificate is to be isswed (7 U.S.C. 2421). Information is held confidential
STATEMENT OF THE BASIS‘ OF OWNERSHIP until certificate is issued (7 U.5.C. 2426).
1. NAME OF APPLICANT(S) 2. TEMPORARY DESIGNATION 3. VARIETY NAME
OR EXPERIMENTAL NUMBER
Paragon Seed, Inc. a - EF 5117 Lighthouse
4, ADDRESS (Street and No., or RF.D. No., City, State, and ZIP, and Country) 5. TELEPHONE (include area code) 6. FAX (include area code;?
507 Abbott Street 831-753-2100 831-753-1470
Salinas, California 93901 7. PVPO NUMBER N
2T Do
b AR SN L
8. Does the applicant own all rights to the variety? Mark an "X" in appropriate block. If no, please explain. [XE YES 1 ‘ _'l NO
F T S
8. Is the applicant (individual or company) a U.S. national or U.S. based company? b—(j YES f: NO
Lo

If ne, give name of country

10. Is the applicant the original owner? X! ‘'YES r ] NQ Ifno, please answer one of the following:
. e M |

a. If original rights to variety were owned by individual(s), is (are) the original ewner(s) a U.S. national(s)?
' ]”‘]- YES Lj NO if no, give name of country

b. If original rights to variety were owned by a company(ies), is(afe) the original owner{s} a U.S. based company?

[] YES ["_"“J NO If no, give name of country

11. Additional expianation on ownership (if needed, use reverse for extra space}:

PLEASE NOTE:

Plant variety protection can be afforded only to owners (not licensees) who meet one of the following criteria;

1.

If the rights 1o the variety are owned by the original breeder, that person must be a U.S. national, national of a UPOV member country, or national of a country

- which affords similar protection to nationals of the U.S. for the same genus and species.

3.

- [T the rights to the variety are owned by the company which empféycd the original brécder(s). the company must be U.S. based, owned by nationals ofa POV

member country, or owned by nationals of a country which affords similar protection to nationals of the U.S. for the same genus and species.

If the applicant is an owner who is not the original owner, both the original owner and the applicant must meet one of the above criteria.

The original breederfowner may be the individual or company who directed final breeding. See Scetion 41(a)(2) of the Plant Variety Protection Act for definition,

According to the Paperwork Reduction Act of 1995, no persons are required 1o respond to a sollection of information unless it displays a valid OMB control number, The valid OMB conlro_l numb_er for
this information callection is 0581-0055. The time required lo compete this information collection is estimated fo average 10 minutes per response, including the time for reviewing instruclions,
searching existing dala sources, gathering and maintaining the data needed, and compleling and reviewing the collection of information,

The U.§. Department of Agriculture (USDA) prehibits discrimination in its programs on the basis of race, coler, national origin, sex. religion, age, disability, politica! beliefs. and marital or familial slatus.
{Nol all prohibiled bases apply to all programs). Persons with gisabiliies who require altemative means for communication of program informalion (braille, large print, audiotape, elc.) should contact

USDA's TARGET Center at 202.720-2600 (voice and TDD).

Yo file 2 complaint, wrile the Secretary of Agriculiure, 1.S. Department of Agriculture, Washington, D.C. 20250, or call 1-800-245-6340 (voice) or (202} 720-1127 (TDD). USDA is an equat
employment cpportunily employer.

STD-470-E (07-97) (Destroy previous editions).
Elec:@c version designed using WordPerfect InForms by USDA-AMS-IMB.



